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INTNOCUCTION 

Zach summer for several years, reports of injury 
Fabs have been received by the Departsent of Mtonol- 
ogy at Kansas State College and by the tinited States 
Departeent of Agriculture, Bureau of intomology and 

The beetle has been known to be injurious to planted 
corn since 1885. However, it wae not considered a pest 
te seed corn until the past fow years. Prior to 1985, 
the corn seed beetle war thought to be strictly carniv- 
crouse It is now known to be injurious to many Kinde of 
Plented seeds ac well ac to the corn seede 

The beetles are oresent in euch large numbers in 
the fields that, with optimum conditions for the beetle, 
the farmer could be subject to heavy losrers cue to injury 
to the gera of plented corn by the adults. ‘ince very 
little uae known concerning the biology of the beetle 
prior to 19357, and because of ite great numbere vith ite 
potentialitios ac 2 pest under certain ecological condi- 
tions, investication of the biolosy of the corn seed beetle 
wae eterted at Teansac “tate College in the spring of 19357 


- 


REVIEF OF LITERATURE 
Taxonomic Literature 

The identity of the beetle since Fabricius has been 
mistaken many timee. Another species, Js copps Fades a8 
Casey (1914) states, hae been frequently confused with ite 
Ae pallipes Fabe belongs to the order Coleoptera; fanily, 
Carabidae; subfamily, Harpalinaes; tribe, Acupalpini, and 
to the genus Agonoderuse Ae pallipeg Fabs, the corn seed 
pestle, was first described by Pabriciue as Cersbug 
pallinpes Fab., and the description published in the Entoe- 
mologia Systenia I, in 1795, Leng (1920)« 

Since Fabricius, the beetle hac been known at various 
times ac Jo pallipes fabs, Fabricius (1795)3 A» comme Pabe, 
Riley (1980); Ae Leconte? Chaud., Leconte (1568); As 
rugicollis Lec., Riley (1880); A» pallines Lecs 

Agonoderus pallines "abs, according to the literature, 
has been placeé in two different tribes, the first, the 
tribe Herpalini by Leconte and Horr.(1863) and the second 
Acupalpini by Carey, in which tribe it is known todaye 

The tribe Acupalpini appears to be the more approe 
priate claceification becauce in such an arrengerent it 
breaks up the complex grouping in the tribe Harpalini, 
raioes the tribe to the subfanily Harpelinae, which, in 


turn, is somirated into tribes. ‘hie arrangement aleo per- 
mite the taxomomist to work with the various especies with 
greater ease. Frequently, the earlier writers placed so 
nany genera into one tribe that the tribe becene unwieldy. 
The beetle war placed in the tribe Acupalpini under the 
eubfanily Harpalinae by Carey (1914). 

The mesbere of this tribe are characterized by the fole 
lowing characters: the second joint of the labial palpus 
is bisetose in front and has one posterior seta on the sane 
eegnente Casey (1914) describes the tribe Acupelpini ae: 

Secom joint of Inbial palpi bieetore in 

fronts frontal fapreseione icolated or continued. 

obliquely backward in es sore or lees fine cans- 

liculation te the siddle of the eyer; tarsi varie 
ously modified sexunlly; body alware small to 

very emall in clice. 

the genera are numerous when compared with the known 
especies of the other tribes, indicating an unucusl amount 
of estructural diversification. Casey (1914) says of raise 
ing the tribe Harpalini to the subfamily Narpalinses 

-It. is preferable te regeri the major groups 

of Carchli.e which were ternzed tribes by Leconte 

and Horm ar subfamilies, ac is done in Durcpe-< 

The classification of Carabidae now accepted has 


resulted.fram « very gradual procese of evol 
tione<the arbitrary arrangexent of 


“pelating to the mesosternal parapleura led to the 
éetection of the fundamental structure now 
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Carabidae in which the seso~eplneron faile to reach the 
ecoxae, in which the head bears but one supra-orbital 
seta, the sandiblee devoid of any external eeticerous 
punctures, the posterior coxae contiguous end the elytra 
without s posterior external plicas 

Casey abandons the use of the structure of the asle 
terel heretofore used in dividing the triber into three 
genera and namen a evecesrion of tribes upon 9 sore 
restricted character. The principal Givision is based 
upon the eetae of the second labial palpal joint. ‘this 
character cprarentiy eeeaped the attention of Lecente and 
Horn who uced it only in the ce tion of genere which 
appesrec vo ee otherwiee closely allied. A bisetoce 
second Isbial palpal joint chifted the position of reveral 
important genera, one of which was the genus Agonocerute 

Caeey Geccribee the genue Agonoderue se: 
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tehler’s Coleop- 
Mis translation wae taken fron Blatchley 


tera of Indiana (1910). 


Casey (1924) in hie mencirs 


Gescriber it sore fully being careful to note the chearate 
teristice upon which fg» pablipes te differentiated from 
&= SOmmm. Casey describes it se5 


The bedy rather st 
the Neon sesame pleeous-black, the the ade 


rufo-tertacecus, 
ale of the vertex feebly BS ys the antennal 
th a 


the mi rounded, ob}. 
anc etreight pesteriorily; enpex trenente with very 
obtuse obliterated anglee anc a little wiéer than 


two-fifths wider then the prothorax, psrallel, 

with distinctly arcuate cides and eub-ciroularly 
though 

tinct, intervale convex, <cisca — 


sudeuh, fiteh Suna Canty an Sone co saw toes 
LI. Sncdas one 


Seonenic Literature 

A review of the economie literature shows very little 
work done on the biology of the corn seed beetle, be 
pallines Fabs, although the Insect was dererthed by Pabri« 
eius in 1795. Forbee (1905) etates thet it ware first 
recognized ac a pect injurious to planted seeds in 1685 
when a nusber of the beetles were found buried in the _ 
germ of ceed corn. ‘They were sent te the Bureau of 
Mntemolocy for identifications 

The edulte ere present in cuch large musbers in 
fields that, with optinun conditions, severe deaage is 
gone to the planted corn seed and im several cases there 
hae been nearly 100 per cent loses — 

‘Riley (1880) reporte that J» pallipes was sent te : 
the Sureau of Entocclogy when it wae found swarming in 
great numbers in s field containing sany e¢e ones or the 
Rocky Sountain locust and was thought te be feeding upon 
the eggte hie repert, wae the firet sention of the 
economic importance of the bestlee 

Only two reporte have been foun! civing actual 
figures on the probable lose dve to injury and infercta- 
tion in the field. One of there reporte, Howaraé (1904), 
was from Texas when a nusber of specinens together with | 


eanples of sprouting grains were sent to the Bureau of 
Entomclecy showing come injured grains. Observations 
ehowed as =any ae 20 adultes to « kernel and with an. ine 
festation so great in the field that, out of 60 acres, 
less than five acres were expected to be caved. 

Another report, Swenk (1925) wae received from 
Webracka where the sdult of thie especies along with the 
wertern corn root worm, Digbrotica lenaicornis, threatened 
te Gectroy a 7O-acre field. ‘evere infertations have been 
reported over severnl countics of Nebraske. Swenk (1922) 
reports en abundance of beetles in Nebracka from Lencaeter 
to Hall counties and south to Fillmore county. 

Ramage to plantec popcorn southeast of vanhattan was — 
reported a few yeare aco after the beetles had been found 
eating kernele folleving a flood over thie areas 

Ferbes (1996) reporte that Huber (1683) sent to the 
Bureau of “ntosolory and Plant Guarantine grains of corn 
in which he found the beetles buried. The bureau reporte 
ther received the beetle during the swsmer of 1985 with 
the information that it was injuring corn by gnaring inte 
the seed and eating the cproute. 

Porbee (1896) reported that the beetle, until 1683, 
wee thought to heave been cernivorous, but, upon the exe 
aginetion of the stomach contente of a number of beetlen, 


found both animel and vegetable matter. Forbes, acsording 
to Flint (1918), found upon examination of the contents 
of the alimentary tract of beetles taken in a field in- 
fested with chinch bugs that about one-fifth of the food 
of fe pallipes wac derived from chinch buges Flint (1918) 
suggested that perhaps A+ pallipes ate only the dead 
buge and moulted skinss 

The Insect Pest curvey contains a great uany notes 
pertaining to the occurrence of the adultes throughout the 
yeare Frequently the records are serely reports of flights 
observed in certain localities throughout the United States. 

BATERIALS AND METHODS USED 

Work on the biolosy cf the corn seed beetie was 
‘started before the spring flights in 1937 and continued 
until May, 1938. Yor was started early in the year so 
that the adults coming ovt of hibernation could be ob= 
tainec easily for purposes of studye Large nuaberse of 
beetles can be obtained sost years in the early spring 
3 Guring their flights in the day or at trap lights at night. 

The experiments were planned to work out the life 
eycle, hibernation, distribution, feeding habits, sor- 
phology, and to make observations on the general bionomics 
and ecology of the species. 


Few references to the literature on the biology of 
the adulte and larvae were avallables A considersble 
amount of time wac spent finding a aed%ua in which the 
beetles would live and in watch they would ovipocite 4 
great aany sethods were attempted, but with little esuc- 
gees, in an effert to get the ferales to oviposit eggs 
for resring purposete - 

The adulte were obtained by capturing then during 
@furnal or nocturne? flights, by digging 2 few inches 
beneath the soll in fields previously planted to corn, 
and giong river bottes: land where a flood head left a 
layer of large cakes of packed aodiznente . 

These sdults were taken to the insectary and placed 
in gallon Jars helf-fi2led with solst colle By keeping 
‘thea in the jors, the adultc were available at all times 
when necded. 7 

Severel gethods have been tried in an atteapt to 
secure oggs for rearing, but apparentiy the correct eco= 
logical conditions have not been attained for there has 
been no oviposition. ‘Thie evsese unbelievable. ‘ince 
they are so prevalent out in nature, 1t would lead to the 
Wellef they would oviposit readily in any place, under 
@lmoct any condition. Suge were obtained fer the craving 
by diesection of cravid fonslere 


The adults wore Gifficult to find during the cunmer 
of 1936 as conpared with the summers. of 1935, 1936 and 
1927s ‘There were no large flights recorded in April, 
Yay or dunes Only one or two edulte were noticed at the 
lights on the nights under observation. ‘Sedgwick county 
likewise dic not have lerge flighte ac in other yeares 
Hormally great nusbers case te the lights in that county. 

Larvse, however, were plentiful and easily founde 
Two hundred and sixteen lervee were collected in a field 


that hed been plented to brose grass. these were found a en. 


few inches below the surface of the soil during the sonthe a d 


of March, April and May, 1938. “any cupated but had not 
emerged as adulte at the tise of writing of thie papers 

In experiment one, jelly glneses sere used half~ | 
filleé with moist soll into which was placed a little 
Wire cage. This cuge allowed the beetles plenty of room, 
yet restricted the asount of sell which wae to be searched 
for eggs. The activity of the adulte prohibited the use| 
of this cage. They quickly escaped by digging beneath the 
wires. ‘Twenty of these cager were uced but soon vere 
abandoned because the adultes escaped so eseilye 

A mumber of fesales were confined in visle with black 
paper in the betton, in expericent two, in hope they 


gould be induced to ovinosit on the dart surface, There 
have been instances where fecales of certein Lepidoptera 
were inénuced to ovinosit on dark surfaces. twenty visle 
containing one fenale each were used and left until the 
beetles died. 

In experinent three, nalve boxes about half-filied 
with moist soll were used in an attezpt to induce the 
bactles te devocit eggs. Two hundred five of these boxes 


containine onc femelle ascn sore uvtde These beetles vere 


collected at lighte and near a drainage ditch at the Faneas 
State Collece agronomy farn. ‘The beetles were left in 


these boxes and exacined, and ac soon as all were exavined, : 


the procedure was repeated, This examination took place 
over a period of tine extending from Hay 10 until June 15, 
1937» ‘Thie pertod was shortly after the adulta had been 
observed to mate. Yort of the adults had died during this 
period of Little over a zonth, and thore thet had not were 
Gisearted. 

On. June 27, 1957, while eollecting five atles eouth of 
Manhetten alone the Fensase River bottoms, numerove adults 
were noticed between the blocks of elilt left by a flood. 
These blocks were very wet and heavy. Pifty adulte vere 
captured and teken, alone with s large quantity of this 


081, back to the insectary in order to siculete the natural 
habitat of the beetlese ‘ome of the sell and there beetles 
were placed in Jars and left thirty dares 

Two typer of ground cagee were ueed in experisent four 
in en attempt to get the fensies to oviporite These cages 
ere chown in Piste YII. ne humired beetles tere placed 
4n teo large equare cages end 20 were used in the onelk 
round onec, which were evunk into the grour nearly a foot 
#0 the bectles would not dig eut beneath then end escapee _ 
The cages were eaterod twice a vecks | 

Forty-eight larvse were accuired during dune, 1937, 
by @igging a few inches inte coil that wae quite solete 


Mest ef the: were taken at the agronosy fara along « éraln~ 


age canal in fieldr that previously had been plonted te 
corms ‘These laryac were kept in the inecctary in eslve 
DOKeLs 

Buch work waa done on the feeding habite of the 
beetles oe they ate readily in captivity.s Glasser and 
esive boxer were weed prissrily se containers for the 
food ané beetles, ‘These were filled with moist soil. The 
beetles snd food were plsced in the containers and cxenined 
frequentiy. In feeding experinent one, 54 seeds were ueed 
in 27 jare, tro graine of corn, one shite and one red to 
& jare ‘The beetles were kept in the Jars until ther died. 


In feeding experisent two, all shite corn wae used. 
Seventy graine of corn were used in 35 jars. One-half 
of the kernele were soaked 24 houre while the other half 


wore not sovked at all. ‘Two beetles to 2 Jar vere usede = 


In experiment three, 7O grains of sosked “afir and 


35 greine of coaked white corn were used in 35 jars vith | 


70 beetles and left for ane weeks 
In experisent. four, 40 grains of sxeet corn soaked 
a& hours were used in 20 jars with 40 beetles. 
In experixent five, 18 pumpkin seede were ured in 18 


jere with 36 beetles, 15 squach seeds were ueed in 18 jars as, ‘ 
with 36 beetles, snd 24 waternelon seede were uced in 2h 
jors with 48 peeties. ‘There beetles were left in the jars 


until ther die@. 

Other feeding experieents Included the use of bleede 
seal, tinkege, and other beotlets 

The larvae for the drawings snd photegraphe vere 
obtained fron the agronozy farz in June, 1937, snd pre= 
cerved in 70 per cent alechel. ‘The edulte used for the 
morphological stucy were capivred in a light trap seine 
tained by the Bureau of Sntemolo:y and Plant Guarantings 
They were preserved in 70 per cent alcohol. Only feusles 


were weed in the rtudy. 


fhe beetles vere first bolled in FOH in preparation 
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for the study. ‘hic turned the beetles black, so it "as 
necessary to clear then partially in order to losate the 
true sutures, The clearing solution was aade from potase 
slug chlorate and concentrated sulphuric acide inere. two 


cheaieale were mixed end after chlorine had been liberated — 


@ emall amount of alcohol was poured over the alxtures 


The beetles vere then placed in the solution and allowed 
to stand. This solution cleared thes suffictently within — 


a few hours to locate the suturets 


Observations on the hibernation were aade perlodie — a 
eally throughout the winter of 1937-1938 by going | aire etl; eS 


Anto the field. ‘any rocks, old trash ané ararwcea | were 
turned over. In sovera! cases, the author dug along the 
banks of a drainage canal at the agrononay fara, Seetles 
were. found frequently under the old trash anc logee 
Locality notes were taken fros the ansse tate 
College collection, the Dre Knaus collection, the Senese 
University collection and froa the author's observations 
ana collections during the last half of the year 1927 end 
the first half of the year 1938. 
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DISTHIBUTION 

Forbee (1896) etates that de pallipes ranges throughe 
out the United States and Canada. The writer found them 
reported from fourteen states-fron New Manpchire on the 
east to “ashington oni Orecon on the werteenwith particular 
abundance throughout the mid-central states ner the vise 
gissipp’ valley. 

Leconte (1868) estates that d+ pallipes ie abundant 
throughout the southern states. 3 

Ite distribution over Keansae also is very general 
having been taken or reported fron nineteen counties in 
all four sections of the state. They have been recorded 
from Jewell county in the north tier of counties; Clark, 
Herper, Barber, Sedgwick, ©ucner, Butler and Cowley coun= 
ties in the south sections Wilson, Cravford and Bourbon 
counties in the couthenet corners Finney, @ellisce send 
Thomas counties in the western section, and Lickinson, 
Riley, “hawnee, Pottawstonie and Leavenworth counties in 
the eactern section of the stetes 

Specimens in the aneae State Collece collection 
were taken from Shawnee, Riley, ‘allace and Thones counties. 
The University of “anere had no specisene in the cole 
lection taken from Kanesr. Hovever, they had one speciczen 


taken at St. Thomas, Ontario. 

: HABITAT STUDIES : 

The adults of A. pallipes can be collected throughout 
the years They hibernate ss ‘adulte beneath trash, drifte 
wood cornstalks, and leave their winter quarters at the- 
first werm day. Apparently they preferred a moist habi- 
tat, both in the adult and larval stages, as most of them 
eollected in the field were from soil that was very moist 
or from localities that had recently been flooded. 

Plates V and VI are examples of summer habitat. Soth 
are flood plaine about five ailes south of venhattan near 
the Kanses river. Larvac, pupae anc adulte were found in 
the cracks and in the colloidal blocks formed by this 
waterlogging. fhe adults were obtained by tufning over 
these blocks of sediment or by using an aspirator on @ 
collecting jar along the cracks» 

It wae observed that on hot days Guring the cusmer of 
1937 the beetles could be found around the top of these 
eracks early in the morning, but es the sun climbed higher 
they would go farther down into the cracks until «bout 
noon when they left the cracks. and were found under the 
blocks. During late afternoons as the sun set, they came 
Blowly to the top. 

The larvee and pupse were obtained by breaking open 


these waterlogged blocks. Adults were found under cos 
dung, trash, olé cornstalks, around the base of olé corne 
etalke, and below tho surface of the soil near a draine 
age canals 

The larvae have been collected aout to inches bee 
low the eurface of the croun! near rotting stelke in damp 

‘On March 22, 1937, the aduite were found in a weet 
facing talus clope of a drainage cansl- near the agronomy 
fare éuring the afternoon. These adultes vere located on 
the weet-facing slope to get the benefit ef the afternoon 
gun which wac very warm although the elir was very chilly 
ané & erlep wind war blowings 

PARASITES Av. ENERGIES 

There wae no mention in the literature of the paras 
elites effecting the corn seed beetio, and only one refer= 
ence te the enemies of the corn seed beetle we founds 

Flint (1914), in writing of the capture of living ine 
eects by the cornfield ant, ]» Biger syericanug, states 
that Ae pallives wac readily killed. . 

The author collected tro hymeneptercuns pareciter of 
the family Braconidae #hich were reared from larvae cole 
lected at the agronomy fara. ‘here two parnelter eserged 
May 5S, 1938, but have not been identified to species. 


TRAP LIGHT OTUDIES 

The aGults are positively phototrople; however, they 
fly during the dey as well as at night. “ore than one 
pint of beetles was taken from a halfegallon trap light 
on duly 21, 1937 at Garden City, “aneas. As much as one 
quart of beatles fron « helfegelien teep tight tas been 
reported. 

A count was made to determine the sex ratio of adults 
coming to lighte. Hesing this count on 235 specinens, a 
ratio of one male to one anc three-tenths females was 
obtained. 

Their flights et Manhattan heave been reported from 
February witil Septesber. ‘The earliest flight recorded 
at Manhatten was in 1938 when the adulte were seen flying 
during @ wars dsy in Yebruary. In 1937 they flew near 
Manhattan on April le The last recorded flight at Mane 
hattan during the sumaer of 1937 wae taken from light trap 
collections on September 26. An examination of the daily 
collection record of the trap material, diagranmed in 
Plate I, will reveal the fact that the peaks of flight in 7 
1935 and 1936 occurred from the middie of July until the 
first of Auguet. 3 

Observations indicate they do not fly below 53 de« 
erees F. and as the texperature lowers to that point 


their flights stop abruptly. for example, on April 1, 1957, 
the adults were first noticed flying in the afternoon bee 
tween the hours of 3:00 and 5:00 pems The temperature 
during those houre was exactly 53 degrees Fe On March 6, 
the beetles were plentiful around the lights of Aggieville 
up to 10830 pee when they started dwindling in great 
munbers. A check of the temperature gave @ reading of 
65 degrees Fs at 8:00 peme and 53 degrees at 10:00 pen. 
and 51 degrees st 11:30 pew. In contrast to this, on 
May T, the beetles were still coming io the lights when 
the author went hone at 11:30 Pete A check of the tem= 
peratures for that night gave a uinimum of 56 degrees Fs 

Counts of Aw pallipes coming to a light trap in 3 
Lincoln, Nebraska, which was conducted for gathering cata 
on cutworm hoths, covers a period from June to Septerber, 
1935; May to August, 1936. 

{he estimations were made by counting the nugber of 
beetles that filled a vial, and, by refilling the vial 
and multiplying the mumber of beetles one vial held by 
the totel number of times the vial wae refilled, the 
total mumber of beetles could be computed. There counts 
were mage on consecutive nighte. The temperature ond 
humidity readings were recorded at 7:00 pem. Adults 
coming to lights appear to be affected by the relative 


humidity and temperature curvese 

A summary of the activities of the beetles which 
flew to lights during the ouante of 1935 and 1936 at 
Lincoln, Nebracke, indicates that the numbers of beetles. 
coming to lights when certain temperatures prevailed 
corresponded closely to the obeervatione recorded at 
Wanhatten during the summer of 19357. FPiate I shows the 
mumbere taken in flight in 1936 were ennidant when the. 
temperature averaged 94 and the humidity averaged 28. in 
1935 the temperature averaged &5 end the humidity 50 for 
the 15 largest flights. ‘these flights were much cualler 
in nuuber than those in 1936, possibly cue to the lower 
temperature and high humidity. Flighte were large at 
Manhatten end at Garden City during July and August. ‘The 
average temperaiure and humidity for the ten higheet 
flights were abeve 90 end below 30 reepectivelys 

fable 1 is a survey of the 15 largeet flights end 
shewe that the beetles tend to fly to the light on the 
Righte when the teaperature ie on an ascending curve and 
the humidity is on a declining curves 

fable I shows that the largest single flight re- 
corded for 1936 oceurred the night of June &. ‘The ten- 
perature for the night was 92 degrees Fs and the husidity 


Table le Fifteen ype ts flichte recorded for 1936 and 
the clinsatological trends 


44 per cent, with 2 total of 103,750 beetles. ‘the previous 
night's temperature had been 79 and the humidity 56. ‘the 
second largest flicht wee 34,120 which was recorded the 
night of June 27, with teaperature reading of 94 and 
husidity 27. The preceding day had = teaperature of 91 
and a hueidity of 42. quontyefive thousand beetler vere 
collected for the third largest flight the night of June 25, 
with a temperature of 92 and a humidity percentage of 42. 
The previous night's temperature was 99 and the husidity 
23. ‘The fourth highest flight recorded wee July 1, when 
17,400 beetles case to lights that night with teaperature 
of 89 ond humidity of 23. ‘The previous night's reading 
wae 89 degrees and 30 per cent humiditye ‘The fifth highest 
record war 15,360 beetles on the night of July 5, with o 
high temperature of 106 and a husidity of 10. This was 

& rice of 13 degrees over the previour night ond = drop 
in hunidity of eight per cent. ‘the sixth highest reading 
wae recorded on July 12, when 11,920 beetles case to the 
light with temperature of 96 and humidity of 31. ‘The pre- 
vious night's texperature war 96 and the humidity ene 256 
The seventh highest flight oecurred the night of July 20, 
when 9,740 beetlen cane to lights with the temperature 
reading 84 and husidity 49. ‘The preceding reading wae 101 _ 


Gegrees and 19 per cent hunldity. 

fhe eighth higheet recorded flight was 7,856 beetles 
on the night of July 13, eith the tenpersture at 101 oné the 
humidity at 19. The preceding night"s teaperature was 96 
and the husidity le 

Six thousand four hendred eighty beetles were recorded 
for the ninth highest night's collection on July 28 with 
temperature of 93 and humidity 25. the tesperature for the 
preceding night was 81 degrees and the hucidity wae 54. 
The tenth highest record occurred on the might of duly 22, 
when 5,616 beetles were taken at the trap light with ten- 
perature of 100 end hunicity of 16. The temperature of the 
preceding night was 85 oné humidity 30. The cleventh high- 
est reading was 5,420 on July 16. tecperature that night 
reached 101 and husidity clisbed to 19. ‘The previous 
readings were 103 decrees end 13 per cent. The twelfth 
highest record, 4,360 beetles, wan recorded on July 18, 
with temperature at 102 and husidity at 20. The readings 
on the previous Gay were 105 and 17. ‘There vere 3,950 
beetles in the flight on the night of duly 27 to rank 
thirteenth. ‘The tenperature was 81 and the humicity 54, 
following a night on whieh the temperature reached 107 and 
the busidity fell te 17. 

The fourteenth hicheet recoré of flicht wee 3,860 on 


duly 6, with teaperature end husidity readings at 95 and 26. 
The day previous had a teaperature of 101 and e husidity of 
18 July 23 ranked fifteenth vith 3,715 beetles in flight 
with a temperature of 94 and a husiditr of 21, folloring 
readings of 100 ané 16. 

A cheek of the trap light saterial shows there were 
many more beetles coning to the lichte during the rumers 
of 1936 and 1937 as compared with the mesbere that cace to 
the lights in 1935 and 1936. Over 300,000 were taken at 
the Lichte in 1936, and only 30,000 adulte were collected . 
in 1935. No actual counts were sade in 1938, but adults 
flying to the lichte were searee, 

Table 2 shows the highest recorded flight for 1935 
eceurred on Septesber 12, when 3,424 beetles vere collected 
with the temperature st 80 and the husidity 56. On the 
preceding nicht, the temperature reading wae 73 and the 
humidity 49, ‘Thie we 100,000 less than the all-tine high 
of 1936. 

The secon! highest flight, 1,996 oceurred on duly 27, 
with the tempersture 99 and the husidity 33. Previous 
readings were 97 smi 36. ‘The third highest nuesber recorded 
wee 1,818 on ‘epteaber 14, with the temperature snd huniditr 
readings of 62 and 55 compared with 82 and 52 on the 


fable 2. Fifteen largest flichte recorded for 1935 ond 
the clinstolecice! trends 


previous night. September 16 war listed se the fourth 
highest with 1,224 beetles in the catch. Teapersture wae 
79 and husidity 57. ‘the night before, the readings vere 
83 degrees and 41 per cont. ; 
fhe fifth hichest nusber wes 1,162 on duly 5, with — 
tenperature and humidity at 90 and 56. On the preceding 
night the temperature was 90 and the huniéity 65+ 
The sixth highest wes 1,222 on September 13, with the 
teaperature 62 and the husidity 51. The previous readings 
were 80 degrees and 56. 

July 14 ranked seventh hichest with 1,097 beetles 
coming to lights. ‘The temperature and humidity vere re+ 
corded at 90 end 35. The preceding sight hac e tempore 
‘ture of 84 and huetdity of 45, “ighth highest nusber of 
beetles wae on June 14 when 994 adulte eave to the lights 
The temperature read 84 and the huwidity 62. The pree 
ceding night hed a temperature of 81 and a husidity of 60» 

The ninth highest nusber, 972, wac on the night of 
djuguet 1, with = texperature of 100 and husidity of Sle 
On the preceeding night the teaperature wae 101] and the 
humidity 27. ‘the tenth highest flight eceurred on the 
night of June 15 with tenverature of 81 and humidity 654 
Eight hundred fifty-seven beetles were recorded. The 
previoue reading exve a tesperature of B4 and humidity of 
62. 


faguet 5 ranked eleventh with 822 beetles and a ten« 
perature of 97 and husidity of 34% ‘The rea@inge on the 
preceding night were 63 and 56. The twelfth highest 
flight of beetles vac on July 25, with tenpersture of 94 
and hecidity of 44, Sight hundred fourteen beetles vere 
collected. On the night before, the temperature read 90 
and the huvi@ity 90. 
the lightss The temperature was 90 and the husidcity was 
50, They were recorded at 73 degrees, 78 per cent on the 

The fourteenth highest flight recardea occurred on 
August 9 with 751 beetles. The tenperature wee 65 and the 
_bwnidity 56. ‘the night preceding, the teapereture read 
98 and the husidity 34. 

The flight ramking fifteenth for the suemer was 703 
beetles on July ll. The temperature was 85 and the humidity 
was 64, compared with 97 and 42 on the previous nights 

: PESDING HABITS 

The fecding heabite of the Carabidae are very diverses 
Bang of thes feed on vegetation shile others have e strict« 
ly carnivorous habit. the vegetative diet of Carabidae is 
principally ceede and tiseuee of graceer and graine. Ac- 
cording to Forbee (1905), four genera of Carabidae, naszely, 


Anisodactylue, Harpalue, Anmera end Agonoderus, derive the 
greater part of their food from these sources. “any have 
been seen in the fall hollowing out graine of corn, ese 
pecially on fallen eare or broken down stalke where decay 
or previour injury facilitated their works 

Pterestichus pergundus wae found esting away the side 
of a fallen kernel beginning at a point of previous injury. 
Pterestichus lucublangus wae eeen.on fallen ears, eating 
into & misber of grains leaving only a thin shelle Agara 
gueculus Say wae found azong huexe and on ears of etanding 
corne Plgtynue crenigtraistug hollowed out ersine of corn 
while Asonoderug pallipeg wae found to be exting fallen 
grains of corn and those which had already eproutedc. 

Forbes (1905) also mater the statement that approxi- 
mately 90 species of beetles have been identified as ine 
seete injurious to corn either in the larval or adult 
stages, 2nd s few of then in both. 

Nowever, Forbes (1905) continues: 


Hot more than s third of ther need be nentioned 
in merely an economic list. If we co not sattenpt 


contain lese than a dozen nATeRe 

The habits of the adulte end those of the larvae are, 
in most cases, co widely different thet inetances are fer 
in which we find both stages of the save insect infesting 


torme Forbes (1905) also states: 


“ware Se Ott 2 siaghe cee 
sisiler injury ic dene to corn by both. 


All beetie larvae injurious te corn live under ground 
ami their injeries consequently are confinec to the planted 
seed, recte, and the under-grouna part of the etalk. ‘the 
a@ulte, on the other hand, wny oat any part of the plant 
fron the coed ond roots to the silk and kernels of the eare 

Experimentation on the feeding habite of the beetle 
Ae pallipes in relation to corn bears out the etatenents 
‘of Forbes. flovever, there were not enough larvae evaileble 
to experiment extensively with then. ‘fhe resulte of these 
experinents and the setheése used are siniler in thet 
beetles were placed in each Jarre The writer hae found that 
the adulte prefer the soeked grains to the non-roaked 
ones ané that they vill eat animal ae well as vegetable 
matter. In no case, however, could they be induced to 
ent cucurbite. Noy did they eat the one lecume tried. 

In the first expericent when a total of 54 eseede rere 
used, 27 graine of reé corn not sonkeé end 27 greins of 
white not soaked, the results showed toree red greine and 
three white greing injured or 11 per cent injury to enctic 
In expericent two when one-half of the greins of corn 
were soaked, 27 sosked graine were injured while only 


three non-sosked grains were injured. In experiment three, 
there were 35 grains of soaked corn and 7O grains of 
kafirs The results showed 39 kafir greine injured and 16 
white grains injureé, This is a 55 per cent injury to 
kafir end 45 per eent injury to white corns 

Experiment four, in which 40 grains of sweet corn 
gosked 24 hours were used, showed 37 <rains were damaged 
or 92 per cent injury. 

‘The experiment in which several kinds of eucurbite 
were used gave no injury to any of them even after the 
beetles had gone many deys without food. Likewise, in 
the experiment using the common garden enap bean, no 
injury was done by the beetle. 

The experiments conducted using aninel actter exelu- 
sively showed the beetles to be earnivoroue and cannibal- 
istic, The adults were induced to eat bloodmeal and tank- 
age readily and at the first opportunity would attack and 
eat each other. Cannibaliem was obecerved frequently in 
jeare where a large nuaber of beetles were confined. The 
adulte were also observed to eat the dead beetless Howe 
ever, their feeding vas not confined to the weak nor to 
the dead beetles. There appeared to be no discrimination 
and no fighting back by the beetle attacked. Running 
away seemed to be their only defense. 


DESCRIPTION OF THE INJURY 

The type of injury to seed corn was found to be quite 
characteristic of the adult. They attacxed, in turn, the 
radicle, cotyledon, plumule snd proceeded inwardly into 
the endosperm, hollowed out the erain and left only the 
pericarp. Wany seeds were found to be injured in this 
way. Kafir appeared to have no special point of attack, 
any place on the fruit being equally vulnerable. Even 
the pericarp of kafir was eatene 

Data on the larval injury is seagre both in litera- 
ture and in experimentations There is no mention in the 
literature as to the type of injury and food habite of the 
larvae. ‘Several grains of wheat taken fro=m salve boxes 
containing larvae had the centers hollowed out apparently 
by the larvae. This grain hed sprouted but had withered 
after the attack. The grains had been put in the boxes 
in good concition. The injury to the wheat grain was 
accomplished by boring directly into the kernel and left 


only the coating ané the few roots that had started growing. 


LIFE HISTORY STUDIES 
Egg 
It is not known definitely when or where the eggs ere 
laid. However, Forbes (1896) states the eggs are laid 
shortly after exergence of the adulte in early springs 
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Since larvae wore found in the habitate which were damp or 
wet, it is the opinion of the writer that the eggs sre 
leié in wet or soict soll. Of the oany methods used to 
secure cage none wee cuceescful. Approximately a thourand 
fesnlee were used in there experinente. ‘Several eggs have 
been dissected from gravid fesnles in early springs 
Larva 

ime larvae vere abundant in the early spring in 
moist soil. ‘They have been taken about tuo to five inches 
beneath the surface of the ground nesr @ drainage ditch 
in the agronoay farn. Also they were collected couth of 
the Hessian fly nursery near the college cawpus at the 
ESC ineectary Noe 2 

tne lervac also were found in blecks of sediment that 
were still wet from fleoding. ‘These blocks had been 
formed after the flood haé receded end the water wee be- 
ginning to evaporate fros the soll. Pistes V and VI 
shor exanples of the type of ground and hebitet in shich 
they were found. ‘The eggs hatch in sbout ten days but it 
is not known how lone a tive ie spent in the larval stage. 
qwo hundred sixteen larvae were taken in the conthe of 
Mareh, April and ny, 1936, from a pasture of brome gract. 
The firet one pupated June 3. 
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Pupa 

The pupae have been collected in waterlogged sedinent 
blecks in the eane lecality ar the lervace ‘The length of 
at the time of writing, 147 pupse that. had been in the © 
pupal stage nearly 2 sonth, ‘the firet one to pupate was 
dune 3, the lact one dune 30. These were from 216 larvae 
taken in Mareh, April and faye 

Adult 

Porbee (1696) statec that the adultes hibernate and 
leave their winter quarters with the first ware days of 
epring. The eggs sre leid shortly sfterwards with the 
new generation ezerging in June end July. He also cays 
the adulte can be found throughout the year ané there is. 
probability of sore then one generation & yonrs 

‘The author hae founé the adultes hibernating under ol4 
logs, cow chips, rocks and aseng piles of old corn stalkte 
The adults left hibernation shen the temperature reached a 
point conducive to flight, whether it «uae spring or winter 
monthe. ‘They flew in february, 1938, et Yanhattan, Kaneacs 
Soon . after emergence the beetler mstecé. They were noticed 
mating tay 6, 1937, and the firet egg wae dissected from a 
fensie on Nay 7, 1937+ ‘Thie. egg failed to hatch orebabiy . 
beesuse of immaturity. 


DESCRIPTION AND MORPHOLOGY 

the morphology of the adult of A» pelliveg fabe does 
net differ greatly fros the typicsl ground beetle used in | 
& great seny corphology classes, The head capsule, both 3 
dorsal and ventral aspeete, ventral aspects of the thorax 
and abdenen were worked out in detail to de three things; 
first, to chow the characters upon which the tribe ond 
genus ic based; second, to present an accurate drawing of 
@ Carabid for reference, and third, to compare the modifle 
cations of the sandibler vith truly carnivorous beetles, 
Calosesa corutator, and truc vegetarian, Harpalug 

the front leg of Ae pallines was drawn together with 
@ front leg of # epecies of Clivina, with which the former 
is associated, to compare two trpes of burrowing legs-« 
Plate IVY, Figee 2 and Ss 

It wae necessary to boil the beetles in XOH and then 
bleach then to accentuate the sutures distinctly enough 
to follow thes. Only females wore used. 

Ege 

All deseriptione for the ege were taken from disrected 
fennler, and aprarently heve no cictingvishing character- 
istics that are very noticeable. They sre peerly white 
and ovsl in shape--Plate II, Pine 2. They are 1 am. long 


by «5 mt. wide. ‘There are no iapreseione froa the egg 
tube on the chorion. 
Larva 
The larva of A» pallinpes is small, being sbout 15 mms 
in length when grown. ‘the color shades from yellovich 
brown head and thorex to a yellowish white abdomens ‘Setsae 
are conepleuovs over the entire sclerotized srears of the 
body. The body consiets of a prosinent heed, thorax and 
nine segzented abdonen=«Flate II, Fige 4. ‘The sandibles 
are prominent but do not decussate. 
Pupa 
The pupa of 4» pallipes te about 4 az. in length by 
leS mam. in width scrose the thoraxe--Plate II, Figs 1 and 3. 
The color ic pearly white when firet in the pupal stage, 
later turning a light yellowish white. ‘wo eye cpote are 
prominently black, with the wing pads and legs conspicuouge 
The mandibles are yellowich brown and show prosinently on 
the heads 
Adult 
Blatchley (1910) deseribes the adult aes 
paaoy gies ith s wise’ Discs stripes eivised Oy 
the eutures Gisk of the thorax often with a large 
Drown, the becal joints and lege pele, thorax with 
him sargin oné ehallow beeal impressions finely 


punctured, hind angles obtuce. lytra with deep, 
smooth etriees; intervals convex, length 5-6 mt. 


WORPHOLOGY OF ADULT : 

The Goreel view of the head capsule revesia the fact 
that it is three times wider posteriorily than shen mese~ 
ured acrose the labruay onessixth longer than wide, (Plate 
III, Fige 1}. ‘The lebrum ic slightly sider then long sith 
six anterior sotas, the two cuteide setae are longer than 
the seconé peir which peir, in turn, is longer toan the 
eonter two, ond vith seven setae along, the disto-lateral 
eiges; clypeo-lebral suture (CLS) prominent; anterior edge 
of the lebru= clightly convex, narrower than the clypeuts 

The anteclypeus (AC) ie two and one-half times wider 
than long, one and onewhalf timee wider portericrily then 
anterterilys; two long setae leteroeeepheleds ‘The anterior. 
mandipular articvictione (ANA) are prominent. ‘The clypeoe 
iabral suture is prominent, meeting ithe eplietozal suture 
about oneesixth the <iretanee from the lateral edger. 

The pest clyneus and frone sre about equal in lengths 
The anterior tentorial pite (ATP) are prouinent slong the 
epistomel suture (£5) ané which suture renchee the oblique 
frontal forene ehich ic prolonced by a fine canaliculation 
that reaches the eyes, 4 subeocular cuture ic presente 
fhe eyer are prominent. 

Two prominent supre-orbital setae are presente The 
®ccipital cuture (OCs) is about one-fourth the distance 


between the forasen magnum and the elypesl suture (CS) 
encircling the doreal part of the head to end ventrally 
poeteriorily to the subuentum, (SH, Pige 2) ané forming 
an internel ridse to etrengthen the epicranial walle 

The postoeeipitel euture (POs) Ikee on the extreas 
posterior part of the cranius closely surrounding the 
foramen magnum dorsally snd Isterally and fusing with the 
gular euturer (GUS)e 

Posterior san@ibular articuletione (WA) ere loosted 
@istelly and are prominently U-shapeé. The subsentuz 
lice between the maxillary cardines (CD, Fige 3) and is 
fused vith the gule (GU) with no suture prerent between 
theag convex distally at the attachsent to the montums 

fhe posterior tentorial pits are located on the tere 
ainal ends of the cular suture ang the juncture of the gula 
with the cubnentun. 

The gula lies proxinsl to the labius (Fige 4) ond ie 
narrowed at the dietal end and eidene at the middle until 
one-third the width of the epicranium proxize] to the 
eccipital suture. ‘The occipital sutere ends posteriorily 
to the subsentum oneehalf the dietance from the subsentum 
to the foramen nagnume 

The ligula lice between the labial palpus and ic a 
@istinct part of the labiumy long, distinctly dilated et 
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the apexes ‘The glosese (G) sre fused, dilated at the tip 
and narrowed basally; apex dentete with two diptal setae. 
The paregleseae (PG) are divergent, slender, concave and 
narrowly rounded at their aplecese 

The labial palpi (PP) are soderate in length, the 
second joint vith two anterior snd one posterior spical 
eetaes third joint slender, very gradually obtusely pointeé 
and mot quite ae lonez ac the secondg firet joint essell and 
@lbewed. The palpicer (PAG) is club shapeds dilated 
apleallys two-thirds e« long ac the second joint. Hen 
branes between the palpsl seszente are cistincte 

fm emargination of the sentum (H) ie deep, sorewhat 
arcuate in the nockg broadly parabolic; laterally convex, 
two times ac wide as long, dearing tro long setee neer the 
nock; basal edge concave. 

The submentus (9%, Figs 4) ic apicslly convex, oblique- 
ly truncate; lies between the oaxillary cardines; fused 
with the gules bears four long setae paired equidistant 
from the edges. The Isteral setae shorter than the mesal 
onet.e 

The lacinia (LAC, Plate ITI, Figs 3) ie strongly 
falcifors with the inner surfaces coarsely fringed; the 
galea (G) longer then the evubgalea, (S54), very slender 
ané graduslly pointed at the tip; areunte. ‘Subgales is 


@istended apically; slightly chorter than the galea. the 
palpue (PP, Plate III, figs 4) is four jointed, stout, 
gradually pointeé distally; second joint slightly arcuate; 
third joint Gictended apically and shorter than the second 
and fourth joints dictal joint tapered aplieallr, set with 
short setaes stipes (STP) twice as long as wide, nearly se 
long as the laciniea; two long setae laterally. The cardines 
(Cb) are at richt angles to the stipes; roundly elbowed 
with the articulating surface pointing porteriorily.e 

The mandibles (Plate III, Fics 5) are stout, 1 mas 
in length; elightly decussatings incisorr are prominent, 
ridged; molars (0) are Gistinet sbout one-fourth the dis~ 
tance from the base; sandibles are heavily fringed poste«- 
rior to the molars. Anterior and posterior candibvlar 
articulations (MDA) are prominent. 

The prothorax, Plate IV, Fige 3, ie twoefifthe wider 
than long; widest part a little anterior to the middle; 
terge strongly reflexed, sides rounded, becoming oblique 
and etreaight posteriorilys apex truncate with very obtuce 
angles, 2 little wider than the bace which is subproninent- 
ly convex, with obtuse angles. The prosternum (P2) is 
etrongly arcuete antericrily. The proepicternum (PES) fe 
strongly convex laterally; oblicue mesally slong the pro- 
stermum; slightly wider anterior to the siddle; coxel 


cavities (CC) closed behind; the proepimeron (P=) is 
trianculsr lying poreterior to the coxaes 

The mesothorax, Plate IV, Fige 3, le twice ae wide as 
long. The anterior sargin concave. The sescepisternum 
(#Es) is nearly trapezoidal in shape meeting the sesoepi~ 
meron (EM) at an oblique angle. The zesoepineron is @ 
narrow eclerite lying porteriorily to the sesoepleternum 
and does not reach the coxel cavitiee--rhich character is 
one that dictinguishes the subfenily Narpalinse from the 
other eubfsaniliese«The »esosternum (¥S) is between the 
nesoepisterni. The porterior edge housee the anterior half 
of the coza (CC), and is triangular in ehepes 

The metathorax, Plate IV, Pige 4, is twlee oe wide ae 
longs The snterior sargin of the setathorax contains the 
posterior half of the coxa. The aetaepieternun (HETZS) 
is about twice ac lone ac the ridest part which part is the 
anterior helf. The netaepimeron (#=T=Y) runs porterlerily 
Goread to the posterior half of the seteepieternun and 
makes a richt encle turn toe emi nposteriorily to the netae 
episternmus. The first eegnent of the abdoven ic eplit by 
the antecoxal plecer. The antecoxal pieces are dividec by 
a sternsl euture which crosses the thoracic suture at 
right anglegs 

The abdoven, Plate IV, Fige 1, consiete of six sege 


mente. Each segznent bears some eparre pubiferous punc- 
tures. The first segzaent of the siiomen is divided by the 
antecoxal pieces. ‘The iaet segzent bears four apical retae 
(S) in both sexes. ‘The apex is loblform sediallre 
COMPARISOHR OF MANDIBLES 

The maniiblese of fe pallipes appear to be intersediate 
between the strictly carnivorous species of carabid, 
Galosons gerutator, and that of a true vegetarian, Harpalus 
galisinocuge ‘These three Carabidae, diverse in their feedq 
ing habits, have mandibles concomitant with their dietinet 
type of feeding. For example, Calesgme serutator, & care 
nivorous beetle has long slender sandiblee with sharp 


ineisore for grasping preys Jerpalus caljcinocug, the 
other extrese, with a vegetative habit hee chert stout 


mandiblee for ervehing graine ond Agonoderus pellines & 
vegetarian snd 1 carnivore has sendibler internediate 
between that of Sarpslus and Calosomtie 

Plate III, Fige 6, shows the mandibles of the carniver= 
ous searcher, Calosomae ‘The mandibles are long snd slender 
being ebout three times longer than wide. The incleors of 
Calosena sre lone and slender, used for greeping prey, and 
are prominently decuseed when at rest. ‘The solare lie 
well toward the back with a heavy fringe running from the 
base toward the tip about two-thirds the length of the 


mandible. 

Plate ITI, Figs 7, shows the mandibles of Harpalus 
with ite crushing solerr for crinding seeds end craings 
The incisors sre short. ‘4 fringe lies posteriorily to 
the molare ac in ‘gonoderue, The seniibles of Narpaluse 
are chert an¢ stout being not helf se long ae side aes 
coaparec to Calosoma maniibles which are three tines 
longer than wide. 

Plate III, Fige S, shows the mandibles of As pallipes 
& beetle that is both a carnivore end vegetarian. The 
mandibles are stouter than thoee of Caloson: but not as 
stout ac Harpealus, being shout teice as long sc wides The 
incisore are prominent but heavier than those of Cealosona. 


The solare ere ssall compared to Haroslue yet have a larger 


grin@ing surface than Calesoma, A fringe posterior to the 
fmolers is prominent. 
COMPARISON OF L>Gs 

The lege of Agonogerus pallines and Clivina ep., 
“Rate IV, Figs 2 and 5, are both of the fossorial types 
fowever, the leg of Agonodervse is much longer than thet of 
Clivina. ‘the femur of Clivina ie very short while that 
of *gonoderus is mere slemfer and leads to the belief 
Agonoderue may be adapted to running swiftly along the 
ground. The short stubby lege of Clivina make it harder 
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’ for thie species to ¢o this. Seth of the beetles have 
lege with cosrse spines om digging organse Clivina has Es 
@igeine organs much heavier than Agonoderus. 
SUMEARY 

The literature ef the corn seed beetle hao been con- | 
fined larzely to reporte of injury and to texonoszic 
studies of the group to which it belongte 

The wort on the biolesy end ecology of the corn sesd 
beetle wac started before the spring flight of 19357 sné 
contimmed until the summer of 1933. The experiments were 
aesigned to work out the life cysle, hibernation, distrie- | : 
bution, feeding habits, morshology and to aake observations — 
on the general bionozice of the speciete | 

The euthor hae found that Js pallipes ranges through- 
out the United States ana Cannan. Ther breve been reported 
from fourteen etaterc with particular sbundence throughout 
the mid-central states near the Mississippi velley. Its 
dictribution over “ansar ales is very general, having been 
taken or reported from 19 countiete 

The adulte ean be collected throughout the year. They 
hibernate ae adults beneath trash, @riftwoed, end corne 
stalke, ond leave their winter quarters on the first warm 
Gey. Apparently they prefer a moist habitat, in both the 
aéult ond larval etaces, since nost of the collections vere 
from ground that wae very moist or fron localities thet 
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ha@ been flooded recently. 

Prior to 1883, the adult was thought to be strictly 
_ earniverous. Forbes (1696) found both anisnl and vegetable 
matter upon Giecection, The suthor found the adults voulé 
eat corn, kafir, wheat, bloodmeal, tankage, but could not 
be induced to ent cucurdite nor legumes. There appesred io 
be a preference shown for corn or kefir thet had been 
coaked 24 houre, over the grains that hed not been coahet. 
Damage of 92 per cent war observed in one experinent using 
eueet corn that hed been soaked. Cannibslics has been 
observed frequently. 

The type of injury to seeé corn wae found to be chare 
acteristic of the adult. They attacked, in turn, the 
radicle, cotylecon, plumvle, and proceeded inwardly into 
the endospera, hollowed out the erain snd left only the 
 ‘periearpe 

Forbes. (1896) estates the adultes hibernate and leave 
their winter quarters in early epring and thet the eggs sre 
leid shortly afterwarde with the new generation ezerging 
in June ené July. The adultes have been noticed sating in 
early Way. Since the larvse and pupee hove been found in 
moist eoll and in localities that had been flooded, the 
edulte probably seer this habitat in which to oviposite 

The larvae have been found in abuncence in early 


spring and late fall leading to the belief there are two 
generations a@ year's 

The eggs, which are leid in the spring anc fall, hatch 
in about ten Gaye. The larvae, 26 well as the adults, 
overwinter, ‘The larvae pupste in little eart en celle a 
few inches beneath the scoile 

Jwo enemies of the corn seed beetle have been observed. 
One a parasite of the larvee end the other one predacious 
on the adult. 

The adulte are positively phototropic, but fly during 
the day ac well as to lights at nights | 

A sount made to Geternine the sex ratio of adultes 
coming to lichts showed a ratio of one sale to one and 
three-tenths fenalere 

Their flighte have been recorded froe February until 
feptenber at Heanhsttan, Faneas. 

Observations ingicate the adulie do sot fly below a 
texperature of 53 degreer Fe, and as the tesperature 
lowers te that point their flicht steps abruptire 

A count of trap light material for the sonthe of May 
to August, 1936, end fros Nay to Septenber, 1935, showed 
the peak of flight ocevrring during the month of Julye A 
high of 103,000 beetles for one night’s flight to trap 
lights has been recorded. 


The number of beetles coming to lichte ie apparently 
affected br the temperature and humidity; for, se the ten 
pereture rises avd the huvidity drops, the number of | 
beetles in flight increases. 
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